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Processor Module 






1.0 



TNTROOUC riON. 



f unct i ons. 




2.0 



A suTirary of operatinq parameters for 
contained in tables 1.0 through 4.0 



tne Processor Module is 



Table 1.0 Physical Parameters 



Part 
Number 



02620-60033 



Nomenclature 



Processor PC A 



Size (L X w X 0) 
+/-0.1 Inches 



1?.3 X 1U.9 X 0.5 



»Jei qht 
(Pounds) 



1.4 
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Table 2.0 Reliability and Environmental Information 






Environmental: HP class 6 



Restrictions: Type tested at product level 



Failure Rate: 3.71 (percent per 1000 hours) 



Table 3. (3 Power Supply Requirements - Measured 
(At +/-5% Unless Other«)ise Specified) 



+16 Volt Supply 

9 mA 
NOT APPLICABLE 



+12 Volt Supply 
a 200 mA 



115 volts ac 

a A 

NOT APPLICAHLE 



+5 Volt Suoply 
at 1 .b A 



-12 Volt Supply 
a 50 mA 



220 volts ac 

3 A 

NOT APPLICABLE 
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Taole 4.U Connector Information 



Connector 
and Pin No. 

J1 



Si qna L 
Name 



Pin -1 


CMO 




-2 


PWR OiJ/FAIL 


-3 


Gi«iO 




-5 


FLAf. 




-6 


DATA 





-7 


OATA 


1 


-a 


OATA 


2 


-9 


DATA 


3 


-10 


DATA 


4 


-11 


DATA 


5 


-12 


DATA 


6 


-13 


DATA 


7 


-18 


+ 5V 




-19 


+ 5V 




-20 


+ 5V 




-21 


+ 5V 




-22 


1 GND 




-23 


1 6ND 




-24 


1 GND 




-25 


1 6^iD 




-26 


1 GND 





S i q n a L 
Description 

a*. PRINTED ** 

Negative True# Printer Strooe 

Negative True^Power On/Failinq 

Signal Ground 

I'^ieqative Tru»/ HcknowLedqe Flag 

LSR - Negative True/ Data 



MSB - Negative True/ Data 
Vc c Power 



Power Return 
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Connector 

and Pin No. 



J2 



Pin 



-1 


+ 5V 


-2 




-3 


+ 5V 


-4 


+ 12V 


-5 


GNO 


-6 


Gi'^O 


-7 


PwR ON/ FAIL 


-8 


-12V 


-9 


BATTERY 


-10 


3 A f rt t T 



Table 4.0 Connector Information ( 
S i ana I I 



Cont'd) 



Siqna I 

Nriine 



Siqna I 
Description 



** POWEP SUPPLY 

+5V Po^er 

h/C 

+5V Power 

+1?V Power 

return for Power 

upturn for Power 



i^eqative (rue/ Power On/Failinq 
-12V Power 

Positive c'iattery Tern^inal 
iveoative Hattery Terrinal 





FllLLBRT 

RETURN 

KETL'HN 



VERDti 
HOKDR 



** SWEEP X* 

Negative true* Half tiriqht Video 

■\/C 

return for h^lT bright twisted oair 

■Neqative true/ Full Bright Video 
Return for Video twisted pair 
Keturn for i)rive signals 

(■eaative True/ vertical Orive 
Horizontal i>nve 



J4 



Pin 



-1 
-2 

-3 
-4 
-5 
-6 
-7 
-8 

-V 
-10 
-11 
-12 



KEYAO 
K 6 Y A 1 
KeYA2 
KEYA3 
KEYA4 

K E r A 5 
KEYAO 

K E Y A C T 
GND 
BELL 
+ 5v 



** KEYROAKD ** 
<ey Data (LSP) 

Oata 

Oat a 

Data 

Data 



Key 
i<ey 
^ey 
<ey 
N/C 
Key 
Kev 



Data 
Data 



( i* S r< > 



Key Active (Status of key select eo) 



Power !<eturn 
6 e 1 1 Line 
+5v Power 
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Table A.O Connector Information (Cont'd) 



Connector 
and pin ^' o . 



J5 



Pin 



-1 

-2 

-6 

-4 

-■i 

-6 

-7 

-8 

-9 

-10 

-11 

-12 

-13 

-1A 

-15 

-1<^ 

-17 

-18 

-19 

-20 

-21 

-2? 

-23 

-24 

-25 

-26 

-27 

-28 

-29 

-30 

-31 

-32 

-33 

-34 



Notes ; 



S i ana I 
riame 



EXCLK 
+ SV 
+ 5V 

fi (i u 

G lU 
CH 

88 

cc 

CF 

SCF 

A-i 

8XCLK0 

16ACLK0 

Cfc 

+ 12V 

-12V 

BA 

Cfl 

CD 

SCA 



GiMD 
A A 



Signal 
description 

* * U A I A C ^■■ '•! * * 

Tinies 16 bxterndl fTL clock in 

+5V Pod Power 

+5V Pod Power 

Power i^eturn 

Power (Return 

Power fiteturn 

kate Select (23) 

i,/C 

Kece i vea i)ata (3) 

(v/C 

Clear To Send ( 5 ) 

Data Set Keady U) 

Oata Carrier uetect (6) 

Secondary Oata carrier Detect (12) 

Signal Ground (7) 

TiTies ^ Til. Level Clock Out 

fi'iies 1 6 ML LPvel Clock Out 

Kino Indicator (22) 

+12V Pod Power 

-12v Pod Power 

T ransitii ttea Data (2) 

Keauest To Send (4) 

Keao/ (20) 

Secondary Request To Seno (19) 

N/C 

h/C 

N7C 

N/C 

r</C 

r-/C 

N/C 

Return 

Snield Ground (1) 

(V / C 



(n) denotes the RS-232 pin number 
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3.0 



3.1 



3.1.1 



FUNCTIONAL DESCPIPTIOK. Kefer to the block diaqram (figure 1)/ 
schematic diagrams (figures 2-4)/ timing diagrams (figures 5-9)* 
component location diagram (figure 1U)/ and parts list 
(02620-60033) located in the aooenaix. 

IMTRODUCTIOW. The Processor module is logically dividen into 3 
sections; the microprocessor Controller/ Terminal Timing/ and the 
Video Control Circuitry. These three circuits will be discussed 
in sections 3.1/ 3.2/ and 3.3 respectively. 

MICROPROCESSOR CONTHOLLtR. 

Refer to the schematic diagram (figure 2) and timing diagram 
(figure 5) located in the anpendix. The microprocessor controller 
consists of the Z80 Microprocessor/ devices that connect directly 
to the processor bus/ and their associated sunport devices. 

Z80 PROCESSOR. 

The Z80 is the main terminal processor. It operates with a 
1.8432MHz clock/ resulting in 5.43ns cycle time. The address soace 
is decoded in 8k byte increments by (U<'7>/ and is allocatea as 
f ol lows: 



ADDRESS RANGE 

0000-1 fFF 
2O00-3FFF 
4000-7FFF 
bCO0-9FFF 
AOOO-OFFF 
EOOO-FFFF 



DEVICE 

First Program Rom (U79) 

Second Program Rom (U/UI) 

avai lab le 

CMOS scratch pad meinory (256 oytes) 

DisDlay I'lemory (4k oytes used) 

avai lab le 



The ZBO's I/O addresses are impartially uecoded oy the iiost 



significant b I/O aooress bits (A7-Ai)/ 
tor 8 registers within each I/O device, 
are allocated as follows: 



with A2-A0 allowing 
The 1/0 addresses 



I/O ADDRESS 

9« R 09 
58 % !5V 
38 « 3A 
10-17/08-OF 



DEVICE 

Datacomm interface 
Keyboard Interface 
Printer Interface 
avai lable 
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The WAIT Line is used to synchronize the Z80 with the hardware 
display memory accesses (0^i*\s)- It the ISO attemnts a display 
memory opperation while the Video Control is fetching characters 
for display refresh^ sAlT becomes active/ whicn automatically nanos 
the current Z80 instruction until the li<*A is aone. This makes tne 
display memory lockouts transparent to the 280 software* but may 
insert up to a 30us delay in each display memory access. 

3.1.2 PROGSAil ROiv'S. 

The two Program RO''* sockets will accent any of 2/ A* or «K-byte 
parts. Address lines Ai;-Al1 are supplieJ directly to the ROfs/ 
while ROf' address A12 (pin 21) may be conected to either aodress 
A12 or +5 volts. This option allows 27XX EPROf^s to be used if 
W2 & W4 are installed. All other fJOMs snould have iwl 4 W3 installed. 

The ROH addressed at location CUOO (rtOi«iOf;,) may be disaoleo b> a 
external source by connecting +5V to M201.4. This feature allows 
in-house testina to use a soecial aiaqnostic RO;i. 



3.1.3 BATT6RY BACKED-UP CfiOS HA^i. 

The CfOS RA'^s <lft9 Ji U6Ul ) provide the Zai) with 256 bytes of fast i^Ah- 
(there are no Dr-A lockouts). These KAi'is are hafterv backed-up to 
retain the terminal configuration while the terminal is unpowered. 

The 2621 uses a 4.2\/ mercury or 3.3V lithium oattery for back-up 
power. The terminals +5V and the oattery are diode isolated to 
ensure Battery usage only wnen tne terminal is uncowered. The 
battery return (KATf<El) is grounded thru a 1K ohm resistor to enable 
the measurement of the battery current. The battery specifications 
are as follows: 



Battery limits* power on or off 

Voltaqe (measured at U5V.14) 
Current (voltaqe across R4) 



Win 

2 . V 
■0.02V 



l^ax 
b.5V 

o.nv 
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3.1. A 



KEYBOARD INTERFACE. 

The keyboard interface is controlled by a 8041 slave "ni c roprocessor^ 
which in addition to scanning the keyboard* rings the bell and 
operates as a general purpose Z80 I/O port. The keyboard processor 
Scans the entire keyboard every 2Ains* and only reports ASCII or 
control key changes to the Z80. The external latch (UAOA)/ and the 
lower 5 bits of P0RT2/ are: directly accessable by the Z80 with 3 
keyboard commands (see Keyboard chip interface specifications). 
The 8 bit latch is writable only* while the 5 bits of P0RT2 are 
bi-directional. These 13 I/O lines are used as hardware straps (BAOO 
rate select/ 50/60 Hz select/ simple datacomm enabled/ display 
blanking)/ and to handle the datacomm lines not handled directly by 
the datacomm chip. A final input/ T1/ is used to detect a vertical 
retrace. This allows the Z80 to obtain retrace or 200ms timer 
interrupts for software timing applications. 

P0RT1 of the 80A1 is used for keyboard control. The lower 7 bits are 
the inverted key address- These lines are buffered by U505 and 
U504.12 to provide additional drive. The state of the addressed key 

is returned as keyacT/ and is buffered by U703.8. The remaining bit 
in P0RT2/ P17/ is used to drive the bell/ and is clocked under 
software control- U203.12 and Q4 are used to buffer this signal to 
directly drive an 8-ohm speaker. The 6.iJuF capacitor de-squares the 
output waveform/ resulting in a purer sounding bell tone. 

The 8041 is clocked by DPC2 (5. 727i'iH2) / resulting in a machine cycle 
time of 2.62US. The inverters in 0503/ and pull-uo resistors R3i 
and K34 provide the Intel recommended TTL drive circuitry. 



3.1.5 datacomm interface. 

The terminal Data Communications are centered around the ^6850 ACIA 
(Asyncronous Communications Interface Adaptor). This chip performs 
the serial to parallel data conversion for RS-232 data transmission/ 
as well as detecting parity/ framing/ and overrun errors. In 
addition/ the signals RTS/ CTS/ ana OCO are handled by the 6850. The 
remaining datacomm signals necessary for t^S-232C transmissions are 
controlled by the SOAJ's I/O ports. 

Buffers 0602/ 0603/ 0702 ^ U703 provide the necessary level 
conversions for RS-232C data t ranmi ssions. The 470oF capacitors used 
on each driver and receiver are used for slew rate control/ and allow 
the datacomm lines to be driven up to 19. 2K SAUO. 
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3.1.6 



B*UO RATE GFNFRATIO^. 



The 11 
system 
general 
and Oiv 
general 
From th 
1.8432M 
se Lecte 
runni nq 
f requen 
times t 
di vided 
clocks 
for ext 
BAUi> ra 

RATE 
VALUE 



suDPor 
c lock, 
e a 1 . 
i d e d d 
i on ci 
e 4 ra 
Hz do 
d/ the 

d i V i d 
cies t 
he bit 

ay UA 
are bu 
erna I 
t e c o u 

BAUD 
RATE 



teri 

Co 
dA3? 
own 
rcui 
te s 
ck ^ 

cou 
er c 
o be 

rat 
9.9 
ffer 
use. 
nter 



BAUD r 
unters 
M ri 2 c I 
for th 
try is 
e lects 
16 fre 
nters 
hai n. 
used 
e. ec 
to oro 
ed by 
The 
5 : 

BCLK 

(rtZ) 



ates 
U24 
ock. 
e b A lI 
best 
(KAT 
quenc 
L'402, 

The 
as tn 
LK is 
vide 
U6»/ 
folio 



are de 
St U31 

Tni s 
rate 

descr 
E 3 / K A 
i es ar 

U403, 
d e Ml u 1 1 
e oAUO 

used 
a t i me 
and pr 
ivi nq t 



ri ved a 
di viae 
f r e u e c 

qenera 
lOed by 
IE2/ HA 
e gener 

and f^a 
i n lexer 

rate o 
to cloc 
s-a do 
o V i d e (1 
able de 



1 rect 
thi s 
y is 

t i n . 

the 
Tfcl/ 
ated. 
If ot 
, U40 
ase I 
k the 
Ck. 
on th 
5 c r i b 



ly trom the 25.77l3(«Hz 

si qnal by 14 to 

used as the 1^0 clock* 

The BAuo rate 
overall function. 
S RATEO), ana the 
viiith a given rate 

ii4? for^ a free 
1/ selects one or these 
BCLK)' which is 16 

ACiA, and is again 
Both the 8x ana 16x 
e Dataconim connector 
es the function of tne 



BCLK 
(uS) 



U403 
OiVlSOR 



11402 
DIVISOR 



BAUDRATE 
% EkROR 




1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 

E 
F 



1 1 D 

200 



1800 

3600 

EXT 

150 

300 

600 

120(, 

2400 

4aou 

9600 
EXT 



1743 
31 V6 
69 73 
12 783 
14381 
28763 
57526 

2397 

A794 

9 588 

19175 

3fc350 

767ai 

153402 

t) 



574. 

313. 

143. 
7H.2 
69.5 
34.3 
17.4 


417, 

209. 

104. 
52.2 
26.1 
1 3 . (! 
6.52 




12 
12 
12 
12 

16 
10 

16 

1o 

6 

6 

6 
o 
6 
6 

6 



11 
12 

11 

12 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 



,y7 

,13 



,13 
,13 

,13 
,13 
,13 

,13 
,13 
,13 
,13 



Notes : 



1) KAIE-VALUE = KATE 3* 8 

2) The divisors are tne 

3) The % error does not 



+ f<ATt2*4 + RAT61«<; + RA1E0*1 
amount that the counters divide fty. 
include the crystal error. 



4) An external input is used instead of 19. 2< BAOO 
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3.1.7 



PRINTER INTERFACE. 



The pri 
process 
7/^1538' 
alona w 
(P10-P1 
LI for 
6 MHz. 
3.75uS. 
The pri 
t iminq 



nter interface is controlled by tne I/O ports of an 8041 
or. P0RT2 is used for the printer data* and buffered by 
s for extended drive. P0RT1 is used for printer control/ 
ith providing the Z80 with free use of the-unused I/O pins 
4/ i TO). This 8041 (U75) uses the LC network of C45* C46 H 
the basic clock. This should result in a clock rate of 4 to 
The SYNC output (U75.11) should oe in the range of 2.5 to 

nter interface nay be characterized by the following 
di aqrani: 



DATA 



CMD 



i— 



._/ 



FLAG 



* / 



<-T1-> I <-T2-> I <-T3-> 



Printer Acknowledoe: u < T1 < 15 Sec 

Terminal Acknowledge: < T2 < 20 Us 

Printer Done: < T3 < 1 Sec 

* Note: The combineo time of T2+I3 need only be 

greater than 1 Us. 
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3.2 



3.2.1 



3.2.2 



3.2.3 



TERMINAL TIMNG. 

FUNCTIONAL DISCRIPTlOi'j. Refer to block diaaram (figure 1)^ schematic 
diaqram (figure 3)/ and titrim diagrams (figures 6'^) located in the 
appendi x. 

SYSTEM CLOCK. 

All terminal clocks are derived froir the 25.7'7,15MHe system clock. 
A clock disable is providec) to allow an external source to disable 
the systPHi clock* and insert a slower clock rite. 

The Hybrid crystal oscillator/ U4tU generates a 25.7715 MHz TTL level 

clock. In normal operation* OSCDSBL and EXTCLK will have no 
external connections* and are pulled high. In this fashion* iUi.6 
and U22.3 will simple act as buffers. To use a slower clock rate for 

testing* OSCOSRL trust be pullea low* and then the external clock 
supplied to U22.2 (EXTCLK). 

DOT POSITION COUNTrP. 

The dot position counter defines tne width of a character* and 
generates timing signals needed on a character basis for the video 
display hardware. DMAraS is used to generate dynamic memory timing 
signals (RAS 8 CAS) for each byte fetched by the hardware. oPQii 
and DPLD are used for character control timing. DPCcs is used to 
edge clock character data* and OPLO is used as a synchronous loaa 
enable* also for character data. 

U32 counts from 6 thru 14* for a basic divide-by-9 function. OPcD- 
(LI23.6) detects the count of 14* and is used to syncronously reset 
the dot position counter* anc to load dot data into the vioeo shift 
register. DPCa (U50.8 K, U32.11) provide a character data clock* and 
is used throughout the board to cLock character data. 

CHARACTER POSITION COUNTER. 

The character position counter divides a CRT raster into 115 char- 
acter positions. The first 80 characters are displayed on the 
screen* while the remaining 35 character times are used for 
horizonal retrace. The signal hblank defines these two times. 
HDRIVE is the horizontal sync pulse required by the sweep PCA. 
This same signal is usea to syncronize the switching power supply 
to the horizontal sweep rate. 
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The position counter is made up of lii3^ Ul-^f/ and the qatino of UHi.H 
and U23.a. The counters are preset to hu (hex) by CP114 (u23.<J)a 
and 00 through 115 sequential counts before being syncronously preset 
to a PO aqain. NORlvt is generate tJ by I' 24/ and is active aurinq 
CP65-CP72. A transistor d^l) is used to provide an open collector 
drive signal for the power supply. CPWAIT is started on CP64 ana is 
active for 24 character tiines. It starts 4 character tinies after 
the last display memory fetch (CPRU)/ and quits 6 character times 
(CP1()7) before the first display trerrory fetch (CP114). This insures 
that Processor and Video Controller oisnlay memory access are 
mutually exclusive. CPUAIT/ alona with li^AROW* define whether the 
Z80 or the Video Controller has access to display memory. v»hen 
DMAROW is false/ the 280 has unrestricted access to display memory. 
If Ol^tAROw is true/ the Z80 will insert wait states in its oisplay 
memory operations until CPWAIT is false. CPWAIT is also used to 
clock the Character Heiqht i Row counters during horizonal retrace. 



3.2.4 



CHA«ACTEH HFItitil AND ROW CO:J^iTfcSS. 



The character heiqht counter is a pseudo ai vide-oy-1 5/ to account for 
the 15 raster lines per character cell. The character row counter 
provides the 26 character rows/ and the extra scan lines for vertical 
retrace. Fioure 5 shows tne relation of these signals durinvj the 
frame. To allow tne hardware to refresh the CRT at 50 or oOhz/ extra 
scan lines are added for 50Hz refresh instead of chanoing the 
horizonal sweep frequency. This results in 415 scan lines for 6UHz/ 
and 498 scan lines for SOhz. A final constrant in the raster control 
circuitry is in^ posed by the AC »/ertical centering employed by the 
sweep PCA. To oerforin these functions/ the following 4 states are 
qeneratea per frame: 

a) SSL - Startino Scan Lines 

Six Scan lines are used after vertical retrace to stablize the 
nisolay. This is caused by VLOAD- loa^linq a -6 (9H) into the 
CHARACTFR HEICMi COUNTFR/ and a -1 (fTH) into the ChARACIER ROU/ 
COUMTER at the enu of Vertical Retrace. 



b) VIDEO - Viaeo disolay 

The Character field is formed by 26 character 
lines eacn/ resulting in 390 scan lines. 



rows of 15 scan 



c) ELS - Extra Scan Lines 

For SOHz CRT refresh/ 38 extra scans are added before vertical 
retrace. None are added for 60Hz refresh. 
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3.2.5 



0) VR - Verticle Retrace 

Vertical retrace period; 19 scans for bOHzf or 64 scans for 50 Hz 
opperat ion. 

0^■A R0«/ DECODE. 

The Z80 processor is able to complete a display memory access only 
when the Video Controller relinquishes its control. CPWAIT ("auS)/ 
which always occurs during horizonal retrace is one such period. 
The other period is during an entire cnaracter row ("AUuS)/ when the 
scan is not refreshinq the CKT displav or pertorminq a dvnamic 
memory refresh. This is decoded by the sicinal ohIaKivw. ("uf-^A" 
represents Display i^ferrory Access by the video generation hardware). 
Those rows in which D^'A takes place are the followinq (tor 4K memorv 
parts) : 

a) Durina SSL/ all rows are used for Of'iA. This enaoles tne 
Hardware to fetch the Top_Of_Sc reen pointer. 

b) Durinq the first 25 video display rows (CR0-CR24)/ 13 raster 
scans (CH2-CH14) are used for character refresh. The other two 
are decoded as CHhLAWK- (CHI K. Ch15)/ which olanks the screen/ 
and allows the processor to have unrestricted access to display 
memory. If CR- is active/ which will blank the display/ the 
video display hardware ^ill only use CH12 for Dynamic Ram 
refresh/ and allows the processor unrestricted access to the 
other 14 rows. 

c) Ourim Cft25/ which is the Soft Key row/ all 15 raster scans are 
used for character generation. This is required to generate the 
inverse vi deo. 



d) Durinq ESL and Vertical Retrace (CRG25)/ only CH12 is used 

to refresh the dynarr. ic -nemories. The renaininq 14 rows are given 
up for unrestricted processor access. 

If it is desired to use 16K memory chips instead of the current 4K 
devices/ part "a" above will change to the DitA repuirinq CHl5 for all 
character rows. This will cause a sioniticant reduction in processor 
access to disolay memory/ and is not a supported feature. 



13220 

Processor Module 



13220-91053/15 
Rev JUNE-22-79 



3.3 



»/IDEO CONTROLLER. 

FUNCTIONAL OISCRIPTION. Refer to the Dlock diagram (figure 1)/ and 
schematic diagram (figure A). 

The Video Contoller circuitry fetchs the ASCII characters from 
disolay memory^ and along with the basic terminal timinq signals* 
converts them into a serial video dot stream. 



3.3.1 



3.3.2 



3.3.3 



DISPLAY MEMORY STRUCTURE. 

The Display Memory is divided into 3 
Pointers* and Character data. 



sections* window Pointers* Row 



WINDOW POINTERS - The Top_Of-.Screen pointer is located at AOSn. The 
value at this Location points to the first Row Pointer. This Row 
Pointer* as well as the next 23 Row Pointers are used to sequentially 
refresh the CRT. The Sof t«<ey_Lat)e I pointer is located at A081. 
This is a Row Pointer pointing to the aata to be displayed during the 
26th character row (CR?5). 

ROW POINTERS - The first 64 bytes of display memory (A000-A03F) are 
Row Pointers* and are used to index the character rows. These 8 bit 
values fori) the most Significant 8 bits of the disolay address of the 
first character of a displav character row. The remaining A address 
bits are zeroed. This allows the Row Pointer to point to any one of 
the 256 links in disolay memory* a link being 16 consecutive bytes. 



3.3.4 CHARACTER DATA - The remaining oortion of disolav memory is used to 
store Z80 variables or characters. fcach character row is required 
to start at the link teginninq* and each row uses 30 consecutive 
memory locations. 



3.3.5 



CHARACTER POINTER. 
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3.3.6 



ROW INDEX, 



3.3.7 



The Row Index is a 6 bit reoister which contains the address ot the 
row pointer currently beina used to index the displayed character 
row- During SSL (before the frame starts)/ the Row Index is 
initialized with the Top_Ot_Sc reen Pointer* which is read trom 
location Al)8U. The Top_Of_Screen Pointer points to the first Kow 
pointer to be used. This register is incremented after each 
character row is finished* resulting in 2A consecutive row pointers 
to be used to refresh the CRT display, with only this 6-bit address* 
location AOOO automatically follows a03F/ resultino in automatically 
hardware wrap-around. For the Soft Key labels (26th row)* tne How 
Index is set to address location A081, wnich is then used as the row 
pointer for that row. 

DISPLAY MEMORY ADDRESS hULT IPLEX ER . 



3.3.8 



The Display Memory is addressed from three sources; the ZsO* tne 
Character Pointer*, anri the Row Index. Tnese three addresses* as well 
as the row/column address multiplexing* are controlled oy the Display 
Memory Address Multiplexer (U51-LI56). During a non-DMA raster scan* 
or during part of horizontal retrace (CPwAIT)* the Z80 adaress is 
selected. Only during a DMA row are the two pointers enablea. The 
character pointer is active during HtiLANK (CPU-CP79)* and the Row 
Index is active during CP114. The Row/Column multiplexing is 
controlled by the Display Memory Timing* and is the same for all 
three sources. 

DISPLAY MEMORY TIMING. 
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3.3.9 



DISPLAY MEMOKY, 



3.3. in 



The Display Memory consists of 4K bytes of memory* usinq standard 
320ns cycle time* 16 pin dynamic memories. 

VBB POWER SUPPLY. 



The Vbb power supply generates the necessary -5 volt bias 
dynamic RAMs from the -12 volt supply. 



for the 



The resistor-divider R45/PA'i generates a -5 volt reference from the 
-12 volt supply. The resistor-divider was chosen to allow an external 
tester to vary the KAM supply voltages by simple varying the main 
power supply voltaqes. u70 is a KtMSS operational Amplifier* useo to 
buffer Vbb/ with CR5 insuring that tne Vob supply never exceeds Vdd. 

3.3.11 VIDEO BLANKING. 

The video blanking circuitry generates screen blanking from the 
terminal timing and control signals. The screen is blanked during 
the following times: 

a) During VBLAHK. This is during all character rows excetJt tne 
26 displaved rows* CRU-Cft2 5 

b) During CR24. This is the demarcation line between the 24 row 
disolay/ and the Soft -Key labels. 

c) Uuring HbLA^K+2. Since the characters are delayed by two 
character times (Display memory fetcn/ and the cnaracter t*uM 
look-up tinse)/ this signal is run through to character delay 
latches (037)/ before beco^iiing part of the blanking. Ihis 
blanking represents the horizontal retrace. 

d) During ZBLANK. This signal is Zod controlled* and allows the 
entire display to be blanked under program control. 

e) During CHBLANK. This is CHI and CH15 of the first 24 char- 
acter rows. These are always olank tor a standard character 
set (which is all that the 2621 is designed to supports* so 
these scans are externally nlanked to give the ISO more 
access to the Dynamic memories. 
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f) During Cff time. when a carriage return is oetected in 
disDlay irenory^' CP indicates this signal on a character 
boundary. This wiLl blank the carriaqe return' as well as 
the rest of the row. Ootionally/ CR may be generated oy 
ZBLANK/ oependinq on the input to U20A,'i (In either case/ 
CR will give the Z8u more access time to aisolay memory). 



BLANK is the logical "OR" of the above signals/ and used to disable 



the video drive signals/ FULLHKl and HLFdJ^T. 

3.3.12 VIDEO CHARACTER GE»jER A T ION. 

CHARACTER FONT - The basic character cell is a 9-dot by 15-scan line 
rectangle. within this cell is the 7 x y character/ surroundeo oy 
one aot on either side for horizontal spacing/ four scan lines below 
for lower case cnaracter desenders/ and one scan line above ana below 
for row-to-row spacing. The appearance of the characters is enhanced 
by means of a half-shift capability/ wnich generates smoother angles 
and curves by usina extra bits in the character ROM. Each cnaracter 
scan line segment is stored in RQf^ as an 8-bit word. Seven of the 
bits (01-07) are used for the character uots/ ano the eignth (oO) is 
used to soecify Half-shitting of the dot data. If a character scan 
is half-shifted/ the data is delayed by half a clock cycle/ or 
shifted to the right on the screen. This increases the effective 
character resolution to 13-dots x 13-scans; seven unshifted cot 
positions/ and six interstitial positions. 

3.3.13 CHARACTER LATCH - Since the character time of i49ns is faster than 
the combined display mefiory access time and character R0t4 access 
time/ this latch is used to hold the display memory data while 
addressing the Character RO'^. 

3.3.14 CHARACTER ROi'l - This ROi* uses the ASCII Character data/ and the 
character scan height to venerate the oot images. t^it 01 is used to 
specify half-shifting of the particular character height. 
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3.3.15 SERIAL-TO-PARALLEL-CONVERSION - During dot position 8/ the video bits 
are loaded into tHe para I lel-to-seri a I converting shift registers^ 
U302 f4 U303. To perform the halfshifting of the video dots# both the 
normal and half-shifted dots are present at all times. The normal 
data is at U303-11- This data is then clocked on the opposite clock 
edge in U2Q4.9* resulting in the halt shiftea data. The Halt-shift 
select from the character ROM is saved in U37/ and used to select the 
appropriate video bits by the multiplexer function of U102. 



3.3.16 VIDEO STREAM - The eighth bit of display rremory is used as a display 
enhancement. During character row 2b (soft key laoel row)* it is 
used to select inverse-half-bright video. For the other rows^ 
used as an underline (or cursor)* and turns on all dots during 
character height 12. The final video dots are stretched by ^2 
form a more pleasing character. 



It is 
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ODRAW Disable Dynamic i^.arns 

dynamic RAM outputs to 

t>ISP^'lE^' Display meirory access 

reao characters tror;' d 

or oisplav characters 

DMA Display Memory Access 

OMARAS i»l aster dynamic meiTiOry 

enable signal to heqin 
OMAROW A row required by the 
!)PCn Dot Position Counter b 
0PC2 lisea as the o041 clock 
(>PC8 Eaqe to clocK characte 
DPLO Last dot time in a cha 

character loadi nq 
on 28(1 data bus (00-D7/ i> 
EXTCLK External systeit" clock 
FULLt<RT Full Driqht vioeo 'lata 
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Replaceable Parts 



Reference 
Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 
Code 


Mfr Part Number 




'>262l>«60033 


5 


1 


PROCESSOR! PCt 

DATE CODEl S-1912-42 


28480 


02*20-*OD31 


Cl 


0160-0557 




19 


CAPtCITOR.FXD .lUF f>20X 50VDC CER 


16299 


CACOOX7H104"050A 


C2 


Olbn. 11550 




30 


C»P*CITOR.FXP .olUf t-eoJ 50VDC CER 


28480 


01*0-4554 


cs 


OUO-0550 






CAP»CITOR-rXO .OIUF ♦-20X SOVPC CER 


28480 


01*0-4554 


cu 


Oieo-l7«6 




7 


C«P«CITOR-FXD 15UPt-IO( 20V0e TA 


56289 


1500156X902082 


C5 


OlbO-0550 






CAPACITOB-rXO .OIUF ♦-20X SOVPC CER 


28480 


01*0-4554 


c» 


016n«2306 




4 


CAPAClTOR-FXO 27PF ♦•5» 30CVOC "ICA 


28480 


01*0-210* 


c? 


0160-4550 






CAPACITOR-FXD ,DIUF «>20I SDVOC CER 


28480 


01*0-4554 


ce 


0160-0550 






CAPACITOR-FXD .OIUF t.20X SOVOC CER 


28480 


0160-0S54 


c« 


01*0-0557 






CAPACITOR-FXO .lUF *>20X 50VOC CER 


1*299 


CACOOX7R104MOSOA 


CtO 


0l«0-l7«6 






CAPACITOR. FXD 15UF».10X 20VDC TA 


56289 


IS0D15*X9020B2 


Ctl 


01611-0550 






CAPACITOR-FXD .OIUF t.20X 50VDC CER 


28480 


01»0-4SS4 


Ct2 


0160-4550 






CAPACITOR-FXD .OIUF ♦-20X 50V0C CER 


28480 


01*0-11554 


ClJ 


0160-4554 






CAPACITOR-FXD ,01UF t.20X 50VDC CER 


28480 


01*0-4554 


CIO 


0160-0554 






CAPACITOR-FXD ,OlUF t-iOX 50VDC CER 


28460 


OI*0>4S5« 


CIS 


0160-4554 






CAPACITOR-FXO .OIUF ♦.20X 50VDC CER 


28480 


U160-4S54 


Clfe 


0160-4554 






CAPACITOR-FXO .OluF ♦-JOI SOVPC CER 


28480 


U160-45S4 


ClT 


0I6U-4S54 






CAPACITOR-FXD .OIUF +-201 50VDC CER 


28480 


01*0-0554 


ClB 


0160-4554 






CAPACITOR-FXO .OIUF t-20X 50VDC CER 


28480 


01*a-0SS4 


C)9 


0160-4554 






CAPACITOR-FXO .OIUF ♦.20X 50VBC CER 


28480 


01*0-4554 


ceo 


0160-0550 






CAPACITOR-FXD .OIUF t-20X 5«VDC CER 


28480 


01*0-45S4 


C21 


016C-4554 






CAPACItOR-FxO .OluF ♦•20X SOVOC CER 


28480 


0160-4554 


C22 


0I6O-O55O 






CAPACITOR-FXD .OIUF ♦-20X SOVDC CER 


28480 


0160-4554 


C23 


OlBo.1706 






CAPACITOR-FXO 15UF+-I0X JOVOC TA 


56289 


1500156X902062 


C21 


0160-O55O 






CAPACITOR-FXO .OIUF 4-20X SOVPC CER 


28480 


0160-4554 


C2S 


0t6O-aS54 






CAPACITOR-FXD .OIUF t-20X SOVOC CER 


28460 


0160-4554 


C26 


0160-0554 






CAPACITOR-FXO .OIUF t-20x 5UV0C CER 


28480 


01*0-4554 


C27 


0160-4554 






CAPACITOR-FXD .OIUF *>20X SOVOC CER 


26480 


01*0-4554 


C28 


0160-4554 






CAPACITDR-FXD .OIUF t-20X 50VPC CER 


26460 


01*0-4554 


C2' 


0160-4557 






CAPACITBR-FXD .lUF ♦-20X SOVOC CER 


1*299 


CAC04X7N104M050A 


cjo 


0160-4554 






CAPACITOR-FXD .OIUF *-lOX SOVOC CER 


26460 


01*0-4S$4 


CJt 


0160-4557 







CAPACITOR-FXD .luF t-20X SOVOC CER 


1*299 


CAC04X7R104MOSOA 


C!2 


0160-0557 







CAPACITOR-FXD .lUF t-lOX SOVOC CER 


16299 


CAC04X7R104M050A 


CJl 


0160-4557 







CAPACITOR-FXO .lUF t-20X SOVOC CER 


16299 


CAC04X7Rt04M050A 


CS4 


0160-4557 







CAPACITOR-FXD .lUF t-20X SOVDC CER 


16299 


CACOOXTNlOOi^OSOA 


C3S 


0160-4557 







CAPACITOR-FXD .JUF t-aox SOVDC CER 


16299 


CAC04X7R104M050A 


Cj6 


0160-1I557 







CAPACITOR-FXD .lUF t-20X SOVOC CER 


16299 


CACO4X7NIO11MOSOA 


CJT 


0I&0-0557 


a 




CAPACITOR-FXD .lUF t-20X SOVOC CER 


16299 


CAC04X7RI04X050* 


oa 


0160-4557 







CAPACITOR-FXD .lUF f20X SOVOC CER 


16299 


CAC04X7D104M050A 


CJ' 


0160-0557 







CAPACITOR-FXD ,1UF ^-20X SOVDC CER 


16299 


CAC04X7R104MOSOA 


CuO 


0160-0557 







CAPACITOR-FXD .lUF ♦-20X SOVOC CER 


16299 


CAC04X7R104M050A 


cm 


OltO-4557 







CAPACITOR-FXD ,1UF fZOX SOVOC CER 


16299 


CAC04X7MI04W050A 


C02 


0160-4557 







CAPACITOR-FXD .lUF *-20X SOVOC CER 


16299 


CAC04X7A104W050A 


C13 


0160-4557 







CAPACITOR-FXD .lUF ♦-20X SOVOC CER 


I629« 


CACO4X7RIO4-40S0A 


can 


016')-4557 







CAPACITOR-FXD .|UF t-20X SOVOC CER 


16299 


CACO4X7R1O4M0S0A 


C«5 


0160-2306 


3 




CAPACITOP-FXD 27PF t-SX 30OV0C WICA 


28480 


0160-2306 


C<lfe 


0160-2306 


3 




CAPACITOR-FXO 27PF *-U JOOVBC "ICA 


26480 


0160-2306 


Ca7 


0160-4554 


7 




CAPACITOR-FXD .OIUF f20X SOVDC CER 


26460 


0160-4SS4 


cua 


0160-4554 


7 




CAPACITOP-FXD ,OIUF t-20X SOVDC CER 


26480 


01*0-4554 


Cii' 


0160-4557 







CAPACITOR-FXD ,|UF «-20X SOVDC CER 


1*299 


CAC04X7HI04MOSOA 


cso 


0160-4557 







CAPACITOR-FXD .lUF t-JOX SOVDC CER 


1*299 


CAC04X7H104M0S0A 


CSl 


0180-1701 


2 


1 


CAPACITOR-FXD 6.8UF*-2aX 6VDC TA 


5*289 


150D6e5X0006A2 


CS2 


0160-3335 





13 


CAPACITOR-FXO 470PF t-loX lOOVDC CER 


26480 


0160-3335 


C!3 


0160-3355 







CAPACITPP-FXO 470PF t-lOX lOOVDC CER 


28480 


01*0-3335 


CIO 


0160-3335 







CAPACITOR-FXO 470PF 4'-10X lOOVDC CER 


26480 


01*0-3335 


CSS 


0160-33J5 







CAPACITOR-FXO 470PF «>IOX lOOVDC CER 


281180 


0160-333$ 


C!6 


0160-5J3S 







CAPACITOR-FXO 4T0PF *-IOX lOOVDC CER 


28480 


0160-3335 


C57 


0160-4554 


7 




CAPACITOR-FXD .OIUF t>20X SOVDC CER 


28480 


0160-4550 


c;e 


0180-1746 


5 




CAPACITOR-FXD ISUFt-UX 20VDC TA 


56269 


I50DIS6X902062 


cs" 


OlfO-1746 


5 




CAPACITOR-FXD 1SUF+-10X 20VOC TA 


56289 


150DI5*X902082 


C60 


0160-4554 


7 




CAPACITUR-FXD .OtuF ♦•20X SOVDC CER 


26460 


0160-4554 


C6I 


0160-4554 


7 




CAPACITOR-FXP .OIUF ♦-20X SOVDC CEr 


26480 


0160-4554 


C62 


0160-4554 


7 




CAPACITOP-FXD ,OIUF t-20< SOVDC CER 


2848U 


0160-4554 


C63 


Oieo-1746 


5 




CAPACITOR-FXD |5UFf-t0X 20VDC TA 


56289 


1500156X902062 


C60 


0160-3335 







CAPACITOR-FXD 470PF t-lOX lOOVDC CER 


26460 


0160-3335 


C65 


0)60-3335 







CAPACITOR-FXD 470PF t-lOX lOOVDC CER 


26460 


0160-3335 


C(>6 


0160-3335 







CAPACITOR-FXD <I70PF t-lOX lOOVOC CER 


26460 


0160-3335 


C67 


0180-1746 


5 




CAPACITOR-FXO ISUFt-lOX 20VOC TA 


56289 


150D156X902062 


CbS 


0160-3335 







CAPACITOR-FXO a70PF t-iOX lOOVOC CER 


28480 


01*0-333S 


CbV 


0l6!>-3335 


D 




CAPACITOR-FXD 470PF t-lOX lOOVOC CER 


28480 


01*0-3335 


C70 


0160-4554 


7 




CAPACITOR-FXD .OIUF f-iOX SOVOC CER 


26480 


01*0-4554 



Replaceable Parts 



Reference 
Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 
Code 


Mfr Part Number 


cri 


OtsO-ISSS 







C«P«CITaP-FX[) 470PF *-10> lOOVOC CER 


28480 


0160-3335 


ai 


0160-2J06 


3 




CAPACITOR-PXO 27PF t-5» JOOVDC MICA 


28480 


0160-2306 


C73 


Olbg.JJSS 







CAPACITOR-FXO 470PF t-lOX lOOI^PC CER 


28480 


0160-3335 


C7<l 


0160-1J35 







CAPACITOR-FXD 470PF «-IOI lOOVDC CER 


284S0 


0160-333! 


CRI 


I90t>00;il 




4 


DIODE-awITCHING 90V 200MA 2N9 00-35 


28480 


1901-0050 


CW 


1401. oo;o 






DIODE-SWITCHING 80V 200MA 2N8 00-35 


28480 


1901-OOSO 


C»J 


HOl-OuSO 






DIOOE-SWITCHINO 80V ^00^•A 2NS BO-35 


2S480 


1901-OOSO 


CRU 


1902>0976 




3 


DIODE-ZNR 14.5V PO«SW rCP*.0a8« IR>5UA 


11961 


1.5SE16C 


CRS 


1902-0976 






OIODE-ZNR 14. SV PD'itt tC't.08«( IRli5UA 


11961 


1.S8E18C 


CRt 


1902-0976 






DIODE-ZNR 14. SV PO'SW TC«*. 08811 iRaSUA 


11961 


l.SSElSC 


CRT 


1901-OOSO 






DI0DE-9NITCHING 80V 200MA 2N3 00-35 


28480 


1901-OOSO 


J) 


1211-5500 




1 


CONNECTOR 26-PIN M POST TYPE 


28460 


1251-SSOO 


J? 


1251-5521 






CONNECTOR 9. PIN M POST TYPE 


28480 


1251-5521 


Jl 


1251-5520 




1 


CONNECTOR 7.PIN M POST TYPE 


28480 


12S1-5S20 


J« 


1251-51199 




I 


CONNECTOR 16-PIN M POST TYPE 


28480 


12SI-S499 


J5 


1251-5546 




1 


CONNECTOR 34-PIN « POST TYPE 


28480 


12S1-5S46 


LI 


9100-2272 




1 


COIU-fLD 47UH lOX a»45 .09Sl))(.25LS-N0M 


28480 


9100-2272 


91 


1854-0019 




2 


TRANSISTOR NPN 31 TO. IB P01360"W 


26480 


1654-0019 


Q2 


1*511-0019 






TRANSISTOR NPN 31 TO-10 PD»360'<W 


28480 


1854-0019 


Q3 


1854-0467 




2 


TRANSISTOR NPN 2N4401 SI TO-92 PDiSlOMH 


04713 


2N4401 


Sd 


1854-0467 






TRANSISTOR NPN 2N4401 SI Ta-92 PDI310MW 


04713 


2N440I 


Rl 


068J.4725 




11 


RESISTOR 4.7K 5X .251" FC TC».400/«700 


01121 


C64725 


R2 


0685-10S5 




2 


RESISTOR lOK 5« .25« FC TC«-400/t700 


01121 


CB1035 


RS 


0683-4725 






RESISTOR 4,7K 5» ,25<l FC TC«-400/t70« 


01121 


CB4725 


R« 


0683-1025 




15 


RESISTOR IK 5» ,25« FC TC«-400/+600 


01121 


CB102S 


RS 


0683-4725 






RESISTOR 4.7K 5X .2SW FC TCl-aOO/«700 


01121 


CB472S 


R6 


0603-4725 






RESISTOR 4.7K 5X .2SW FC rC»400/«700 


01121 


CB4725 


R7 


0683-4715 




3 


RESISTOR 470 iX .25W FC TCR-400/+6OO 


01121 


CB4715 


Re 


0683-8205 




11 


RESISTOR 82 S( ,25H FC TC«-400/*500 


01121 


CBa2os 


R4 


2100-3352 




1 


RESISTOR-TRMR IK lOX C SIDE-ADJ 1-TRN 


2846(1 


2100-3352 


RIO 


0683-1025 






RESISTOR IK S« ,25W FC TC«-400/f600 


01121 


CB102S 


Rll 


0683-4725 






RESISTOR 4,7K 5» .25« FC TC«-40O/t7O0 


01121 


CB472S 


R|2 


0683-4725 






RESISTOR 4.7K 5X .25" FC TC«-400/t70n 


01121 


CS4725 


Rll 


0683-1025 






RESISTOR |K 5X ,25W FC' TC«-400/»600 


01121 


CB1U25 


Rl« 


0683-1025 






RESISTOR IK 5X .25'< FC TC«-400/«60U 


01121 


CB1025 


RH 


0683-1025 






RESISTOR IK 5X ,25" FC TC«-UOO/*600 


01121 


CB102S 


R16 


0683-1515 




1 


RESISTOR 150 SX .25W FC TC»-4O0/*6O0 


01121 


CBlStS 


RlT 


0683-4725 






RESISTOR 4.7K 5X .25W FC TC».400/+700 


01121 


C8472S 


Rie 


1810-0279 




1 


NETwORK-RES 10-SIP4,7K OHM X 9 


01121 


210A472 


Rl9 


0683-4715 






RESISTOR 470 5X .25l» FC TC»-400/»600 


01121 


CB471S 


R22 


0683-4725 






RESISTOR 4.7K 5X .25W FC TC«.400/t700 


01121 


C8472S 


RZi 


0683-9205 






RESISTOR 82 5X ,25l« FC TCi-400/t500 


01121 


CB6205 


RZO 


0683-8205 






RESISTOR 82 5X .25W FC TC«-40O/t500 


01121 


CBB205 


R25 


0683-8205 






RESISTOR S2 5X ,25« FC TC«-400/t500 


01121 


CBa20S 


R2* 


0663-8205 






RESISTOR S2 5X .25K FC TC»-400/tS00 


01121 


CB8205 


R27 


0683-8205 






RESISTOR 82 5X .25W FC TC»-400/t500 


01121 


CB620S 


R28 


0683-8205 






RESISTOR 82 5X .25N FC TC«-400/*500 


01121 


CB620S 


R2' 


0683-8205 






RESISTOR 82 5X ,25N FC TC«-400^«500 


01121 


CBe205 


RIO 


0683-4725 






RESISTOR 4,7K 5X .25w FC TC>-«00/t700 


01121 


Ca472S 


Rll 


0683-4715 






RESISTOR 470 5X .2SN FC TCa-400/*600 


01121 


CB4715 


R12 


0683-1025 






RESISTOR IK SX ,25w FC"TC»-400/+600 


01121 


CB1025 


RJ] 


0683-1 U2S 






RESISTOR IK 5X ,25W FC TC»-400y+600 


01121 


CB102S 


RIO 


0683-1025 






RESISTOR IK 5X .iSH FC TC«-400/t60n 


01121 


CB102S 


R)6 


0683-1025 






RESISTOR IK 5X ,25" FC TE«-400/+600 


01121 


CB102S 


RJ7 


0683-8205 






RESISTOR 82 SX ,25W FC TC>-400/+S00 


01121 


CBe205 


RIB 


0683-821)5 






RESISTOR S2 SX ,25" FC TC»-400/t500 


01121 


CB820S 


RJ9 


0683-8205 






RESISTOR 62 SX ,2S>« FC TC>-4ao/t500 


01121 


CBa20$ 


RIIO 


0603-1035 






RESISTOR lOK SX .25« FC TC»-400/»700 


01121 


CB103S 


Rat 


0683-1025 






RESISTOR IK SX .25W FC TC»-400/+600 


01121 


CBI02S 


Ra2 


06S3-I02S 






RESISTOR IK SX .25W FC TCP-400/t600 


01121 


C6I025 


R43 


0683-4705 




1 


RESISTOR 47 5X .25>» FC TC«-400/tS0u 


01121 


CB470S 


R<l<l 


0683-1025 






RESISTOR IK SX ,2SW FC TCi*400/f600 


01121 


CBt025 


R«S 


0698-3157 




1 


RESISTOR 19. 6K tx .125H F TC»0+-100 


24546 


C4-1/6.T0-1962-F 


Ra6 


0698-4479 




1 


RESISTOR 14K IX .125W F TC»Ot-100 


24546 


C4-I/8.T0-1402-F 


RUT 


0683-1025 






RESISTOR IK 5X ,251" FC TCl-400/»600 


01121 


CB102S 


Rue 


0683-1025 






RESISTOR IK SX .2S»i FC TC«-400/*600 


01121 


CB1025 


RII9 


0683-1O25 






RESISTOR IK 5X .25W FC TC"-400/t600 


01121 


Ca|02S 


RSO 


0683-4725 






RESISTOR 4,7K SX .2SW FC TC»-400/*700 


01121 


CB4725 


RSI 


0683-4725 






RESISTOR 4,7K SX .25W FC TC»-400/t700 


01121 


CB4725 


RS2 


0686-1015 




1 


RESISTOR 100 SX ,5" CC"TC»0+529 


01121 


EBIOIS 


TPl 


0360-0124 




4 


CONNECTOR-SGL CONT PIN .l)4-IN-9SC-S2 RND 


26460 


0360-0124 


TR2 


0360-0124 






CONNECTOR-SGL CONT PIN ,04-IN.SSC-SZ RND 


26480 


0360-O124 


TRJ 


0360-0124 






CONNECTOR.SSL CONT PIN .g4-IN.a3C-SZ RND 


28460 


0360-0124 


TPt 


0360-0124 






CONNECTOR. SGL CONT PIN ,04-IN-aSC-SZ RNO 


26480 


0360-0124 



Replaceable Parts 



Reference 
Designation 


HP Part 
Number 


C 
D 


Qty 


Description 


Mfr 
Code 


Mfr Part Number 


uio 


1820-1202 




I 


IC 0»TE TTL L8 NANO TPL J-INP 


01295 


SN74L8iaN 


Utl 


t«20.12«2 




1 


IC rr TTL L8 J-K B«fl COS-EOGt-TRIS 


01295 


8N74Lal09AN 


U|2 


1820-11111 




4 


IC SATE TTU tS NOR OUAO 2-INP 


01295 


SN74LS02N 


UIJ 


1620-1201 




I 


IC SATi TTU LS AND flUAU 2-INP 


01295 


8N74L80BN 


U)« 


1K20-1216 




2 


IC OCOR TTL LS 3-T0-8-tINE S-INP 


01295 


8N74L8138N 


U|5 


ISiO-lOSO 




13 


IC C^iTR TTL L8 BIN SYNCHRO POS-EDSt-TRlS 


01295 


SN74L8161AN 


Ulfe 


1820-1130 






IC CNTR TTL LS BIN SYNCHRO POS-EDCE-TRIg 


01295 


SN71LS161AN 


U17 


1820-142S 




1 


IC SCHKITT-TRle TTL LS'NANO QUAD 2-INP 


01295 


SN71L8U2N 


u?o 


1820-0681 




4 


IC SATE TTL a NAND QUAU 2-INP 


01295 


SN74800N 


U2l 


1*20-1197 




1 


IC SATE TTL LS NAND 0U40 2-INP 


01295 


SN74LS0ON 


U22 


182')-0»8| 






IC SATE TTL S NAND BUAD 2.INP 


01295 


SN74800N 


U23 


1820-obes 




2 


IC SATt TTL S NANO TPL 3-INP 


01295 


SN74810N 


U24 


1820-0693 




1 


IC rr TTL S D-TYPE P08-tDSE-TRlG 


01295 


SN74874N 


U2S 


1820-0681 






IC BATE TTL B NAND OUAU 2-INP 


01295 


SN74aOON 


U26 


1820-1112 




1 


IC rr TTL LS D-TYPE POS-EDBE-TRIS 


01295 


8N71L874N 


U27 


1820-1197 






IC BATE TTL LS NAND aUAD 2-INP 


01295 


8N74L800N 


U2e 


1820-1111 






IC GATE TTL LS NOR SUAD 2-INP 


01295 


8N71L802N 


U]0 


1820-1303 




3 


IC SHF-RGTR TTL S R-8 PRL-IN PRL-OUT 


01295 


SN74S195N 


ust 


1820-1130 






IC CNTR TTL L8 BIN SYNCHRO POB-EDSE-TRIS 


01295 


SN74LS161AN 


UI2 


lB20-t«S3 




1 


IC CNTR TTL 8 BIN SYNCHRO POS-EOGE-TRIS 


01295 


8N748l6iN 


U}3 


1820-1130 






IC CNTR TTL L8 BIN SYNCHRO POS-EDGE-THIG 


01295 


SN74LS161AN 


U>« 


I820-I«30 






IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 


01295 


SN7ILSI6IAN 


U)1 


1820-1430 






IC CNTR TTL LS BIN SYNCHRO POS-EOGE-TRIG 


01295 


SN71L8161AN 


U]6 


182».1J1« 






IC GATE TTL LS NOR GUAD 2-INP 


01295 


SN74LS02N 


US7 


1820-1196 




2 


IC rr TTL LS 0-TYPE POS-tDGE-TRlO COM 


01295 


8N74L8174N 


UI8 


1820-1206 




1 


IC GATE TTL LS NOR TPL 3-INP 


01295 


SN74LS27N 


UJ« 


1820-1201 




I 


IC GATE TTL LS NANO DUAL 4-INP 


01295 


8N74LS20N 


UIO 


0960-0S28 




1 


CRYSTAL OSCILLATOR 2S,r7'" 


281B0 


0960-0528 


uat 


1820-1130 






IC CNTR TTL LS BIN SYNCHRO POS-EOGE-TRIG 


01295 


SN74L8161AN 


U(I2 


1820-1130 






IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 


01295 


8N71L8161AN 


um 


1820-1130 






IC CfTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 


01295 


SN74Lal6lAN 


U44 


1820-1130 






IC CNTR TTL La BIN SYNCHRO PDS-EDGE-TRIS 


01295 


aN74LaUiAN 


u«s 


1820-1130 






IC CNTR TTL LS BIN SYNCHRO POS-EOGE-TRIG 


01295 


SN74L8161AN 


U06 


1820-1197 






IC GATE TTL LS NANO QUAD 2-lNP 


01295 


SN74LS06n 


U«7 


1820-1196 






IC rr TTL LS D-TYPE POS-EDGE-TRIG C0» 


01295 


SN74L8ir4N 


Ul|8 


1820-1209 




2 


IC BFR TTL LS NAND GUAO 2-INP 


01295 


8N74L8JBN 


Ull9 


1820-1113 




1 


IC CNTR TTL LS BIN ASYNCHRO 


01295 


SN71L8293N 


USD 


182U-11S0 




1 


IC BFR TTL 8 NtNO QUAD 2-INP 


01295 


8N748J7N 


USI 


1820-1217 




7 


IC MUXR/OATA-SEL TTL LS 8.T0-1-LINE 


01295 


8N74LS151N 


U52 


J820-I217 






IC MUXR/DATA-8EL TTL LS B-TO-I-LINE 


01295 


8N74LS151N 


USl 


1820-1217 






IC MUKR/DATA-SEL TTL LS B-TO-1-tINE 


01295 


SN71L81»IN 


US4 


1820-1217 






IC MUXR/0ATA.8EL TTL LS 8-TO-l-LINE 


01295 


SNTILSISIN 


uss 


1820-1217 






IC MUXR/OATA-SEL TTL LS B-TO-l-LINE 


01295 


8N71LSIS1N 


U5fc 


1820-1217 






IC MUXR/DATA-8EL TTL LS 8.T0-1-LINE 


01295 


8N74Lai51N 


US7 


1820-2021 




1 


IC DRVP TTL LS LINE DRVR OCTL 


01295 


8N74L8244N 


use 


1820-1209 






IC BFR TTL LS NANO UUAD 2-INP 


01295 


SN74L83BN 


U60 


soso-oioe 




8 


RAM. IK 


28180 


SOSO-OIOB 


U6t 


S080-0108 






RAM-IK 


28180 


5080-0108 


U62 


S080-OI08 






RAM-IK 


2B480 


5080-0108 


utl 


5080-0108 






RAM.ttK 


28480 


soeo-oios 


Ufc4 


S08O-OII18 






RAM.4K 


28480 


5UBO-0108 


U6S 


3080-0108 






RAM.UK 


28480 


5080-0108 


U66 


5080-0108 






RAM-IK 


28480 


5080-OlOB 


U67 


SO8O-OIO8 






RAM-IK 


28480 


5080-0106 


U68 


1820-1074 




1 


IC ORVR TTL NOR OUAO 2-INP 


01295 


SN74128N 


Uk4 


1818-0708 




2 


IC CMOS IK RAM STAT 650. N8 3-8 


31471 


S5101LP 


U70 


1826-0139 




I 


IC OP AMP GP DUAL 8-OIP-P 


01928 


CA11S8G 


U77 


1820-1216 






IC OCOR TTL LS S-TO-B-LINE 3-INP 


01295 


SN74LS13BN 


U7a 


1820-2188 




1 


IC MICPROC NMOS 8-BIT 


50068 


MK3880N 


uioi 


1820-1307 




1 


IC SCHMITT-TRIG TTL a NAND OUAO 2-INP 


01295 


SN748132N 


U102 


1820-0681 






IC GATE TTL 8 NAND QUAD 2.INP 


01295 


SN7480ON 


UIO} 


182O-06SS 






IC GATE TTL 8 NAND TPL S-INP 


01295 


SN74S10N 


U20I 


1820-1208 




1 


IC GATE TTL LS OR 8UAD 2-INP 


01295 


8N74L832N 


U202 


1820-1197 






IC GATE TTL LS NAND OUAO t-INP 


01295 


8N74La0ON 


U20} 


1820-1199 




3 


IC INV TTL LS HEX 1-INP 


01295 


$N74La04N 


U204 


1820-0629 




1 


IC FF TTL S J-K NEG-EDGE-TRIG 


01295 


8N7481I2N 


J302 


1820-1303 






IC SHF-RGTR TTL S R-8 PRL-IN PRL-OUT 


01295 


8N748195N 


UJ03 


1820-1303 






IC SHF-RGTR TTL S R-S PRL-IN PRL-OUT 


01295 


8N748195N 


U304 


1820-1111 






IC GATE TTL LS NOR BUAO 2-INP 


01295 


8N74L802N 


U«01 


1820-1217 






IC MUXR/DATA-SEL TTL LS B-TO-l-LINE 


01295 


SN74L8IS1N 


Ua02 


1820-1130 






IC CNTR TTL LS BIN SYNCHRO POS-EOGE-TRIG 


01295 


8N74LS161AN 


UIO) 


1820-1130 






IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 


01295 


SN7ILSI6IAN 


UDOO 


1820-1730 




1 


IC FF TTL LS D-TYPE POJ-tOGE-TRIG COM 


01295 


8N74L8273N 


U501 


1820-1690 




1 


IC MICPROC-ACCESS NMOS 8-8IT 


01713 


MC6e50L 


U50J 


1820.1199 






IC INV TTL LB HEX l-INP 


01295 


SN74L804N 



Replaceable Parts 



Reference 
Designation 



HP Part 
Number 



Qty 



Description 



Mfr 
Code 



Mfr Part Number 



USOd 
U50S 
11601 
U602 
U60] 

U702 
J70] 

"I 
KJ 

XUS7 
XU60 
XU«t 
XU62 

XU«3 
IIU6II 
XU6S 
XU66 
tUbl 

XUe9 
XU75 

xj7a 
XJ7<) 

XJIOI 

XU!01 
XUJ02 
XU601 
XU701 



1820-ieoo 
ISJO-U" 
1816-0706 
182l)-0504 
1S20-0440 

I820>0509 
l»2(l>099a 

S159-0005 
6159-0005 

1200-0636 
1200-0639 
1200-0607 

1200-0607 
1200-0607 

1200-0607 
1200-0607 
1200-0607 
1200-0607 
1200-0617 

1200-O612 
1200-0654 
1200-0651 
1200-05U1 
1200-0511 

1200-0511 
1200-0651 

1200-1)612 
1200-0511 

02620-8U033 



IC INV TTL tS HEX 

le !NV TTL LS HEX 1-lNP 

IC C*<08 IK R«M STAT 6S0-NS 3-3 

IC ORVR OTL LINE DRVK 8U*D 

IC RCVR DTL NANO LINE QUAD 

IC DRVR OTL LINE ORVR UUAD 
IC RCVK DTL NANO LINE QUAD 

MIRE 22A)4B w PVC 1X22 aoC 
WIRE 22Ai«$ w PVC 1X22 aoC 



SOCKET 
SOCKET 
SOCKET 
SOCKET 
SOCKET 

SOCKET 
SOCKET 
SOCKET 
SOCKET 
SOCKET 

SOCKET 
SOCKET 
SOCKET 
SOCKET 
SOCKET 

SOCKET 
SOCKET 
SOCKET 
SOCKET 



IC 11" 

IC 20- 

IC 16< 

IC 16< 

IC 16- 

IC 16. 

IC 16< 

IC 16- 

IC 16- 

IC 16< 

IC 22- 

IC 10- 

IC 10. 

IC 2«> 

IC 21" 

IC 21. 

IC 10" 

IC 22- 

IC 21' 



•CQNT 
•CONT 
•CONT 
■CONT 
•CONT 

■ConT 
•CONT 

• CONT 
•CONT 
•CONT 

•CONT 
•CONT 
•CONT 

• CONT 

• CONT 

• CONT 

• CONT 
•CONT 
•CONT 



DIP-SLPR 
0IP-9L0R 
OIP.SLDR 
0IP-8LBR 
0IP-8L0R 

BIP-SLOR 
0IP-8LDR 
DIP-SLUR 
BIP-SLOR 
DIP-SLOH 

oip-sldR 
oip dip-slor 
oip uip-sldr 
oip oip-slor 
dip dip-sldr 

oip oip-slor 
oip oip-slor 

OIP-SLOR 
OIP OIP-SLOR 



ETCHED BOARD 



01295 
01295 
31171 
01713 
01713 

01713 
01713 

28180 
28180 

28160 
28180 
28180 
28480 
28180 

28180 
28180 
26160 
28160 
28160 

28160 
26180 
28180 
28160 
28180 

28180 
28180 
28180 
28180 

28180 



SN74LS45N 

SN71LS01N 

SSIOILP 

MCIISSL 

MC11S9AL 

MC1188L 
MCI189AL 

8159-0005 
8159-0005 

1200-0638 
1200-0639 
1200-0667 
1200-0607 
1200-0607 

1200-0607 
1200-0607 
1200-0607 
1200-0607 
1200-0607 

1200-0612 
1200-0651 
1200-0651 
1200-Otll 
1200-O511 

1200-0511 
1200-0651 
1200-0612 
1200-0511 

02620-SOU31 



MtNUFACTURERS 



U I S T 



AS OF 09/i9/7« 



MFR 

NO, MtNUFACTUnER NAME 

01121 ALLEN-BRADLEV CO 

01J95 TK«A8 INSTR INC SEMICONO CMPNT DIV 

019ie nCA CORP SOLID STATE DIV 

0(71! MOTOROLA SEMICONDUCTOR PRODUCTS 

UOtl 8E«IC0N INC 

16299 CORNING GL WK ELEC CMPNT DIV 

24S<46 CORNING GLASS WORKS (SRADFORD) 

2»aao HEWLETT-PACKARD CO CORPORATE HQ 

lUTl AMERICAN MICRO SYSTEMS INC 

Soots MUSTEK CORP 

562S9 SPRAGUC ELECTRIC CO 



AODRtSS 




MILWAUKEE 




DALLAS 




80MERVILLE 




PHOENIX 




BURLINGTON 




RALEIGH 




BRADFORD 




PALO ALTO 




SANTA CLARA 




CARROtLTDN 




NORTH ADAMS 


MA 



ZIP 
CODE 

53204 
7S222 

OSttTk 
85062 
0180) 
27604 
16701 
94304 
95051 
75006 
01247 



